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DETAILED ACTION 



1. Claims 1-9,1 1,13-23,28,29,31-33,35,36,38-40 and 42-59 are pending in this 
application. 

2. The finality of the office action of 9/22/06 is hereby withdrawn. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, 
or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

4. Claims 19-23,33 and 54-57 are rejected under 35 U.S.C. 101 because the 
claimed invention is directed to non-statutory subject matter. 

The current focus of the Patent Office in regard to statutory inventions under 35 
U.S.C. § 101 for method claims and claims that recite a judicial exception (software) are 
that the claimed invention recites a practical application. Practical application can be 
provided by a physical transformation or a useful, concrete and tangible result. No 
physical transformation is recited and additionally, the final result of the claim is 
"...calculating the dependency among objects in the set of objects dynamically at the 
time objects calculate their values..." which is not a tangible result because it does not 
indicate the usefulness of the process, for instance having the dependency objects 
accumulated or stored for later use after the calculating step. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

6. Claims 1-9,11,13-18,28,29,31,32,35,36,38,39 and 42-53 are rejected under 35 
U.S.C. 103(a) as being unpatentable over U.S. Pat. No. 5,929,864 to Picott et al. in 
view of U.S. Pat. No. 5,404,428 to Wu. 

7. As to claim 1 , Picott teaches a method in a computer program for maintaining 
dependencies among a set of objects each having a value, the set of objects including 
an object A and an object B, the method for maintaining dependencies comprising: 
when the value of object A is a function of the value of object B (". . .dependent node 
A..." Col. 7 Ln. 31 - 36) and the value of object B changes, marking object A as dirty 
("..."you are dirty"..." Col. 7 Ln. 35 - 39) and when the value of object B changes, 
invalidating the dependents of object B ("..."you are dirty"..." Col. 7 Ln. 35 - 39), 
including severing dependencies among the dependent of object B and all of their 
further dependents ("...redraw..." Col. 7 Ln. 35 - 39: NOTE: although severing 
dependencies are not explicitly taught, it is inherently taught since the node of the 
directed acyclic graph is invalidated when the node changes and a redraw request is 
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initiated. The redraw request indicates that the original directed acyclic graph (i.e. the 
directed acyclic graph before the change) has been discarded). 

Picott is silent with reference to not recomputing the value of object A until object 
A is queried for a value when the value of object B changes, invalidating the all of their 
further dependents of object B and causing each invalidated observer-only object to 
recompute its value by querying the values of the objects from which the observer-only 
object depend. 

Wu teaches not recomputing the value of object A until object A is queried for a 
value when the value of object B changes, invalidating the all of their further dependents 
of object B ("...until..." Col. 8 Ln. 24-26, "...invalidated... No calculation..." Col. 9 Ln. 1 
-10) and causing each invalidated observer-only object to recompute its value by 
querying the values of the objects from which the observer-only object depends 
("...calculating invalid item(s)..." Col. 9 Ln. 10-61). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the system Picott with the teaching of Wu because the 
teaching of Wu would improve the system of Picott by optimizing evaluation traversal of 
a directed acyclic graph (Col. 9 Ln. 42 - 47). 

8. As to claim 2, Picott teaches the method of claim 1 , further comprising: providing 
object B in the construction of object A, wherein the value of object A is a function of the 
value of the object B that was provided in the construction of object A (Col. 7 Ln. 31 - 
36). 
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9. As to claim 3, Wu teaches the method of claim 1 , further comprising: providing in 
object B a handleRequest method that adds a requester owned by object A to a 
dependents list for object B, the dependents list identifying all objects whose value is a 
function of the value of object B ("...dependency..." Col. 9 Ln. 56-61). 

10. As to claim 4, Wu teaches the method of claim 3, wherein the dependents lists 
for all objects in the set collectively define a directed, acyclic dependency graph 
("...acyclic directed graph..." Col. 9 Ln. 56-67). 

11. As to claim 5, Wu teaches the method of claim 1 , further comprising: when an 
object is marked as dirty, breaking any dependency relationships the marked object 
may have had; and when the value of an object is recomputed, identifying the objects 
on which the recomputed value is actually dependent and identifying the recomputed 
object as dependent only on the identified objects (Col. 9 Ln. 1 - 47). 

1 2. As to claim 6, Wu teaches the method of claim 1 , wherein the set of objects 
includes settable objects and dependent objects ("...directed acyclic graph...." Col. 3 
Ln. 8 - 21 ), and each dependent object maintains a flag whose setting marks the 
dependent object as valid or invalid or dirty ("...flag..." Col. 3 Ln. 19 - 24). 
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1 3. As to claim 7, Picott teaches a method in a computer program for maintaining 
dependencies among a set of objects each having a value, the method for maintaining 
dependencies comprising ("...dependency graph..." Col. 1 Ln. 55 - 67); identifying the 
objects upon which a given object depends as those objects into which the given object 
passed itself as a requester during execution of a compute method of the given object 
("..."evaluate me"..." Col. 7 Ln. 35 - 47), and marking the given object as dirty 
whenever the value of any one of the identified objects changes ("..."you are dirty"..." 
Col. 7 Ln. 35 - 39). 

Picott is silent with reference to not recomputing the value of the given object 
until the given object is queried for a value. 

Wu teaches not recomputing the value of the given object until the given object is 
queried for a value ("...until..." Col. 8 Ln. 24- 26, "...invalidated... No calculation..." Col. 
9Ln. 1-10). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the system Picott with the teaching of Wu because the 
teaching of Wu would improve the system of Picott by optimizing evaluation traversal of 
a directed acyclic graph (Col. 9 Ln. 42 - 47). 

14. As to claim 8, Picott teaches the method of claim 7, further comprising: 
identifying as dependents of a root object all objects that passed themselves as 
requester objects to the root object or to a dependent of the root object during execution 
of the requester objects respective compute methods, whereby the set of dependents of 
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the root object is a set that changes based on the computation of dependents and not 
the root object itself ("..."evaluate me"..." Col. 7 Ln. 35 - 47). 

1 5. As to claims 9,46 and 48, see the rejection of claim 6 above. 

16. As to claim 1 1 , Wu teaches a method for changing objects having values defining 
state of a computer program application, comprising: receiving a change to a value of a 
changed object, the changed object having objects depending directly on the changed 
object and objects depending indirectly on the changed object through an object 
different from the changed object (Step 602 Col. 23 Ln. 21 - 31), the changed object 
being a settable object in the compute program application (VDC window..." 8 Ln. 18 - 
33); registering the change with a transaction ("...performs the requested changes..." 
Col. 23 Ln. 21 -26); dirtying all objects dependent (directly or indirectly) on the changed 
object (Step 604 Col. 23 Ln. 21 - 26) and whenever a leaf object is encountered as a 
dependent object, enqueuing the leaf object for synchronization after the transaction is 
committed (Step 605 Col. 23 Ln. 28 - 31). 

Picott teaches severing dependencies from the changed object and all of its 
direct and indirect dependent objects ("...redraw..." Col. 7 Ln. 35 - 39: NOTE: although 
severing dependencies are not explicitly taught, it is inherently taught since the node of 
the directed acyclic graph is invalidated when the node changes and a redraw request 
is initiated. The redraw request indicates that the original directed acyclic graph (i.e. the 
directed acyclic graph before the change) has been discarded). 
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1 7. As to claim 1 3, Wu teaches the method of claim 1 1 , wherein leaf object 
synchronization comprises: recomputing a value for each objects marked as dirty, 
identifying the objects on which the recomputed value is actually dependent, and 
identifying the recomputed object as dependent only on the identified objects 
("...calculations may be performed..." Col. 9 Ln. 8-41, "...calculated back..." Col. 10 
Ln. 47 - 55, figure 7 Col. 23 Ln. 32 - 67). 

18. As to claim 14, Wu teaches the method of claim 13, further comprising: using a 
requester object to make the transaction consistent ("...request..." Col. 9 Ln. 8 - 10), 
the requester object operating to request an object's value so that the requested value 
cannot change until the requester terminates, at which time all objects whose values 
were requested by the requester object are released ("...evaluated lazily..." Col. 8 Ln. 
22-26, Col. 8 Ln. 24-26, "...invalidated... No calculation..." Col. 9 Ln. 1 - 10). 

19. As to claim 15, Wu teaches a method for changing objects defining stat of a 
computer program application, comprising: creating a transaction and registering the 
transaction, one or more changes to settable objects, each change being made to a 
corresponding changing object (Step 602 Col. 23 Ln. 21-31, "...performs the 
requested changes..." Col. 23 Ln. 21 -26); for each change registered, traversing a 
dependency graph from the changing object and (i) for each dependent object on the 
dependency graph, marking the dependent object as dirty ("...invalidates..." Col. 8 Ln. 
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27 - 33, Step 604 Col. 23 Ln. 21 - 26) and, (ii) accumulating each leaf object 
encountered in traversing the dependency graph in a strobe queue ("...set of bits..." 
Col. 8 Ln. 30 - 33, Step 605 Col. 23 Ln. 28 - 31); and traversing the strobe queue after 
all changes to settable objects have been registered and synchronized each leaf object 
be recomputing values for objects marked as dirty ("...calculations may be performed..." 
Col. 9 Ln. 8 - 41, "...calculated back..." Col. 10 Ln. 47 - 55, figure 7 Col. 23 Ln. 32 - 
67). 

Picott teaches and detaching the dependent object from the dependency graph 
and rejoining recomputed objects with the dependency graph, whereby leaf objects are 
rejoined with the dependency graph ("...redraw..." Col. 7 Ln. 35 - 39: NOTE: although 
severing dependencies are not explicitly taught, it is inherently taught since the node of 
the directed acyclic graph is invalidated when the node changes and a redraw request 
is initiated. The redraw request indicates that the original directed acyclic graph (i.e. the 
directed acyclic graph before the change) has .been discarded). 

20. As to claim 1 6, Wu teaches the method of claim 1 5, wherein: the dependency 
graph represents application state ("Context state..." Col. 8 Ln. 1 1 - 17); the roots of the 
dependency graph are the settable objects of the application state (VDC window..." Col. 
8 Ln. 1 1 - 26) and the intermediate nodes of the dependency graph are dependent 
objects whose values are the results of intermediate computations (Col. 15 Ln. 46 - 67, 
Col. 18 Ln. 63-67). 
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21 . As to claim 1 7, Wu teaches the method of claim 1 5, wherein: the leaf objects of 
the dependency graph are coupled to a user interface (figure 4 Col. 7 Ln. 35 - 67). 

22. As to claim 18, see the rejection of claim 17 above. 

23. As to claims 28 and 35, see the rejection of claim 1 above. 

24. As to claims 29 and 36, see the rejection of claim 7 above. 

25. As to claims 31 and 38, see the rejection of claim 1 1 above. 

26. As to claims 32 and 39, see the rejection of claim 1 5 above. 

27. As to claims 42 and 45, see the rejection of claims 2 and 5 respectively. 

28. As to claims 43 and 44, see the rejection of claims 3 and 4 respectively. 

29. As to claim 47, see the rejection of claim 8 above. 

30. As to claims 49,50 and 51 , see the rejection of claims 13,14 and 16 respectively. 

31 . As to claims 52 and 53, see the rejection of claim 17 above. 
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32. Claims 19-23,33,40 and 54-57 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,404,428 to Wu in view of U.S. Pat. No. 5,526,475 
to Razdow. 

33. As to claim 19, Wu teaches a method in computer program for managing 
dependency among a set of objects, each object of the set of objects having a value, 
the set of objects including dependent objects, wherein a given object having objects 
depending directly on the given object and objects depending indirectly on a given 
object through other objects of the set of objects ("...acyclic graph..." Col. 3 Ln 8 - 19, 
Ln. 63 - 67, Col. 8 Ln. 63 - 67, Col. 9 Ln. 1 - 10) and each dependent object having a 
value that is a function of the values of one or more of the other objects in the set of 
objects ("View Model Derived Data..." Col. 6 Ln. 44 - 67). 

Wu is silent with reference to the method comprising: calculating the dependency 
among objects in the set of objects dynamically at the time objects calculate their values 
and a given object having objects depending directly on the given object. 

Razdow teaches the method comprising: calculating the dependency among 
objects in the set of objects dynamically at the time objects calculates their values (Col. 
4Ln. 63-67, Col. 5 Ln. 1 -10). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the system of Wu with the teaching of Radow because 
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the teaching of Radow would improve the system of Wu by providing a method for 
automatically updating an object tree (Radow Col. 5 Ln. 1 - 10). 

34. As to claim 20, Wu teaches the method of claim 19, wherein each observed 
object in the set of objects has one or more accessor methods that each take a 
requester argument and return a current value of the observed object, the requester 
argument identifying the object requesting the value of the observed object 
("...functions... evaluation of the Jtems..." Col. 7 Ln. 3 - 12, Ln. 42-46, "...returning..." 
Col. 7 Ln. 58 - 66). 

35. As to claim 21 , Wu teaches the method of claim 19, wherein each settable object 
in the set of objects has a value setting method that takes two arguments, namely a 
transaction argument identifying a transaction with which the change to the settable 
objects value is registered and a new value for the settable object ("...function 
object_set()..." Col.86 Ln. 18 - 26). 

36. As to claim 22, Wu teaches the method of claim 19, wherein: each object in the 
set of objects descends from a value class; each computation operation is represented 
by a Requester object that is owned by a dependent value object, and the Requester 
object enters the dependent set of one or more value objects from which the dependent 
value object depends; and the dependent object uses the Requester object to obtain the 
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object values the dependent object needs to calculate its own value ("...requests..." 
Col. 9 Ln. 8-41). 

37. As to claim 23, Wu teaches the method of claim 22, wherein a Transaction class 
descends from the Requester class, the method further comprising: accumulating 
changes to one or more settable Value objects in a Transaction object; and executing 
the Transaction object ("...records..." Col. 8 Ln. 32 - 33, Step 605 Col. 23 Ln. 28 - 31). 

38. As to claims 33 and 40, see the rejection of claim 19 above. 

39. As to claim 54, see the rejection of claim 20 above. 

40. As to claims 55 and 56, see the rejection of claim 22. 

41 . As to claim 57, see the rejection of claim 23 above. 

42. Claims 58 and 59 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Pat. No. 5,404,428 to Wu in view of U.S. Pat. No. 5,526,475 to Razdow as 
applied to claim 19 above, and further in view of U.S. Pat. No. 5,815,415 to Bentley 
et al. 
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43. As to claim 58, Radow and Wu is silent with reference to the method of claim 19, 
wherein all objects of the set are instantiated form object-oriented programming classes 
that inherit a set of methods from a common base class. 

Bentley teaches the method of claim 19, wherein all objects of the set are 
instantiated form object-oriented programming classes that inherit a set of methods from 
a common base class (Object 52 Col. 23 Ln. 17 - 25). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the system of Radow and Wu with the teaching of 
Bentley because the teaching of Bentley would improve the system of Radow and Wu 
by providing an object-based computerized modeling systems that allows information to 
be shared with other object-based programs by publishing appropriate interfaces 
(Bentley Col. 5 Ln. 37 - 39). 

44. As to claim 59, Bentley teaches the method of claim 58,- wherein the common 
base class is a requestor class with method to lock down and reset queried values in 
order to guarantee consistency ("...maintain the integrity..." Col. 4 Ln. 6 - 14, Col. 40 
Ln. 35-39). 



Response to Arguments 
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Applicant's arguments with respect to claims 1-9,1 1 ,13-23,28,29,31-33,35,36,38- 
40 and 42-59 have been considered but are moot in view of the new ground(s) of 
rejection. 
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